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We explored the role of cell type in the early steps of replication of Moloney murine leukemia virus (Mo-MLV) by comparing
viral entry and reverse transcription in physiologically quiescent peripheral blood B and T lymphocytes. Virus entry was
identical in both cell types. In contrast to previous results, full-length viral DNA was synthesized in resting B lymphocytes,
but in agreement with earlier reports, reverse transcription was abortive in resting T lymphocytes. The addition of exogenous
nucleosides in the culture medium of resting T lymphocytes allowed reverse transcription to proceed in these cells, without
inducing cell cycling. These data suggest that the difference in the ability of quiescent T and B lymphocytes to sustain reverse
transcription of Mo-MLV can be explained by a difference in the dNTP pool sizes of these two populations of quiescent cells.
© 1999 Academic Press
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uses greatly influences viral replication. Thus, incom-
lete viral DNA can be detected in quiescent cells after
nfection with either avian or murine oncoviruses (Chen,
982; Fritsh, 1977; Varmus, 1977; Harel, 1981) or with
uman immunodeficiency virus type 1 (HIV-1; Zack, 1990,
992). However, in cells arrested in G1/S phase of the cell
ycle by aphidicolin, a DNA polymerase a inhibitor, full-
ength linear DNA is synthesized after infection with an
ncovirus, but this DNA fails to circularize or integrate
nto the host cell chromosome (Hsu, 1982; Chinsky,
982). In contrast to these previous results reported in
ondividing cells infected with onviruses, full-length viral
NA is detected in the cytoplasm and nucleus of differ-
ntiated, nondividing myotubes after infection with Rous
arcoma virus, showing that reverse transcription and
uclear import of viral DNA occur in these nondividing
ells (Tanaka, 1992). Furthermore, HIV-1 successfully
eplicates in G1/S arrested lymphocytes (Li, 1993), as
ell as in other differentiated, nondividing cells, such as
onocytes (Weinberg, 1991) or G2-arrested Hela-CD41
ells (Lewis, 1992). It has been shown that lower avail-
bility of cellular deoxyribonucleotides is responsible for
erminating the reverse transcription of Moloney murine
eukemia virus (Mo-MLV) in fibroblasts arrested in the G0
hase of the cell cycle by serum starvation (Goulaouic,
994). In addition, a decrease in deoxyribonucleotide
1 To whom correspondence and reprint requests should be ad-
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408eripheral blood lymphocytes (Gao, 1993a).
In this study, we explored the early steps of the Moloney
urine leukemia virus replication, virus entry, and reverse
ranscription in murine peripheral blood quiescent T and B
ymphocytes. We chose these two cell types because un-
timulated cells of the lymphoid lineage are potential tar-
ets for infection with Mo-MLV (Choppin, 1981). They there-
ore allow the evaluation of viral replication in differentiated,
ondividing primary cells. Although peripheral blood B and
lymphocytes are both nondividing cells, they exhibit dif-
erent metabolic states, thus permitting the investigation of
o-MLV replication in two populations of quiescent cells,
s reported for HIV-1 replication in peripheral blood mono-
ytes and lymphocytes. We also performed experiments to
etermine the role of deoxyribonucleotides in the reverse
ranscription of Mo-MLV.
Our results demonstrate that Mo-MLV reverse tran-
cription can be detected in resting B lymphocytes, but
ot in resting T lymphocytes. However, this step can be
estored in resting T cells by adding exogenous nucleo-
ides, suggesting that the difference in the ability of
uiescent T and B lymphocytes to sustain reverse tran-
cription of Mo-MLV can be related to a difference in the
ntracellular dNTP pool sizes of these two types of qui-
scent cells.
RESULTS
To investigate the role of the cell type in oncovirus
eplication, the early steps in the Mo-MLV life cycle were
onitored in quiescent T and B lymphocytes. As a con-
rol, virus replication was also evaluated in stimulated
ells, which permit oncovirus replication.
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409EARLY STEPS OF REPLICATION OF Mo-MLVell cycle analysis
The position of the lymphocytes in the cell cycle was
etermined by flow cytometry analysis to verify that qui-
scent lymphocytes were in the G0/G1 phase throughout
he experiments.
As shown in Fig. 1, our culture conditions did not allow
uiescent cells to enter the cycle. This was confirmed by
easurements of [3H]thymidine incorporation into quies-
ent T and B lymphocyte suspensions during 3 and 5 days
f culture (Table 1). About 3.5% of the T lymphocytes in
hese suspensions were labeled during the 3- and 5-day
ulture periods and similar percentages of the B lympho-
ytes (3.2 and 3.3% on days 3 and 5 of these periods,
espectively) were observed. Thus, at the end of the culture
eriod, the same proportions of T and B cells were still
ividing in the quiescent lymphocyte suspensions.
The addition of exogenous nucleosides at a final con-
entration of 4 mM for 24 h during culture did not allow
uiescent T or B cells to enter the cell cycle (data not
hown).
irus entry into quiescent cells
After 90 min of infection, quiescent and stimulated
ells were harvested from the cultures, and thoroughly
FIG. 1. Cell cycle analysis in lymphocytes at the time of infection by
uiescent B lymphocytes. (C) PHA-stimulated T lymphocytes. (D) LPS-s
ymphocytes are in the G0/G1 phase and that stimulated T and B cellsashed in trypsin. Cell extracts were then explored by
T-PCR for the presence of viral RNA.
The amounts of in vitro reverse-transcribed viral DNA
ere similar in both stimulated and quiescent T and B
ells. Furthermore, no viral RNA was detected in human
eripheral blood lymphocytes infected with A9 superna-
ant, used as negative control for viral entry. These re-
ults indicated that viral particles entered quiescent PBL
t the same rate as stimulated cells (Fig. 2).
ey murine leukemia virus (Mo-MLV). (A) Quiescent T lymphocytes. (B)
ted B lymphocytes. The results indicate that the unstimulated T and B
a comparable state of activation.
TABLE 1
Results of [3H]Thymidine Incorporation in Resting T and B
Lymphocyte Suspensions
Percentage of labeled cells
Day 3 of culture Day 5 of culture
lymphocytes 3.5 3.5
lymphocytes 3.2 3.3
Note. After labeling periods of 3 and 5 days, cells were harvested
nd fixed. The slides were exposed to a nuclear track emulsion and
tained with Mayer’s hematoxylin. The percentage of cells that have
ncorporated thymidine was determined by counting at least 1000 cells
nder 1003 magnification.Molon
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410 PIE´RONI ET AL.everse transcription of RNA genome
Quiescent and stimulated cells were harvested 24 h
fter infection. PCR experiments on both cell types using
ag1–Gag2 primers amplified a fragment located in the
ag gene and allowed detection of the middle of the
everse transcription step. U3-Gag3 primers detected
early full-length or entire viral DNA. Csf primers specific
or the GM-CSF gene were used to check the amounts of
ellular DNA in each sample (Fig. 3). Densitometry anal-
sis allowed quantification of viral DNA copies per mg of
otal DNA, using a standard curve determined by the
mplification of serial dilutions of PN2 plasmid. The num-
er of viral copies was transformed into percentages in
elation to the 100% reference value obtained with LPS-
timulated B cells.
Figure 4 shows that reverse transcription was much
ore efficient in quiescent B than in T cells, as the
umber of viral copies detected with Gag1–Gag2 prim-
rs was 30-fold larger in B cells. Amplification of the late
everse transcripts, detected by U3-Gag3 primers, showed
200-fold difference between B and T quiescent cells.
Comparison of reverse transcription in quiescent and
n stimulated B cells showed that with Gag1-Gag2 prim-
rs or U3-Gag3 primers, the amount of amplification
roducts in stimulated cells was 10-fold the amount in
uiescent cells. However, in T cells, there was a 100-fold
ifference in this respect between PHA-stimulated and
uiescent cells with Gag1–Gag2 primers, and at the end
f reverse transcription, there was a 500-fold difference.
Taken together, these data indicate that reverse tran-
cription was abortive in quiescent T cells, but was
chieved in quiescent B lymphocytes.
nfluence of exogenous nucleosides on reverse
ranscription and viral translocation into the nucleus
Since low availability of cellular desoxyribonucleotides
as shown to induce the termination of the reverse
ranscription of Mo-MLV in G0-arrested cells (Goulaouic,
994), we wondered whether the addition of exogenous
ucleosides could restore reverse transcription in quies-
ent T lymphocytes.
FIG. 2. RT-PCR assay measuring viral RNA levels in quiescent and s
ntry into the cells. After an in vitro reverse transcription of viral RNA,
elative amounts of viral RNA 90 min after infection with Moloney mur
ymphocytes; lanes 3 and 4, quiescent T and B lymphocytes; lane 5, P
1, amplification of serial dilutions of PN2 plasmid allowing the verificat
see Material and Methods) are not shown. M, molecular weight markAddition to the culture medium of the four nucleosides
see Materials and Methods (Cells and virus)) did not
llow quiescent T and B lymphocytes to enter the cell
ycle (data not shown). In addition, at a final nucleoside
oncentration of 4 mM, the cell viability of B lymphocytes
as significantly lower than that of T lymphocytes (Fig. 5).
After 24 h of culture in medium supplemented with
xogenous nucleosides, reverse transcription occurred
n T lymphocytes (Fig. 6). In these cells, the amount of
ull-length reverse transcription increased with the nu-
leoside concentration. The number of viral DNA copies
etected in quiescent T lymphocytes supplemented with
mM of deoxynucleosides rose to 55% of that observed
n stimulated B cells and was larger than that observed
n PHA-activated T cells. In quiescent B lymphocytes
upplemented with 4 mM of nucleosides, the number of
iral DNA copies was 25% of that detected in stimulated
cells (Fig. 7).
DISCUSSION
It has been previously shown that Moloney Murine
eukemia Virus reverse transcription was abortive in
0-arrested fibroblasts (Harel, 1981; Goulaouic, 1994).
e investigated this step in two populations of quiescent
ymphocytes to demonstrate that cell type plays a role in
iral replication.
Virus entry was equally efficient in both cell types, T or
, stimulated or not. This result is in agreement with
revious reports obtained in cells infected with Mo-MLV
Roe, 1993; Goulaouic, 1994) or with HIV-1 (Zack, 1990,
992) and confirms that the blocking of viral replication in
ondividing cells occurs, if at all, later in the viral cycle.
With regard to the reverse transcription process, our
xperiments demonstrated that synthesis of full-length
everse transcripts was observed in quiescent B lympho-
ytes. There was a difference in the ability of T and B
ymphocytes to sustain reverse transcription, since this
rocess was abortive in quiescent T cells. Although
ompletion of Mo-MLV DNA synthesis occurred in qui-
scent B cells, it was in fact less efficient than in stim-
lated B cells. Indeed, the level of viral DNA in quiescent
ymphocytes was 10-fold less than in stimulated B cells.
d lymphocytes. RT-PCR experiments were designed to evaluate virus
mplification using Gag1 and Gag4 primers allowed evaluation of the
kemia virus. Lane 1, uninfected cells; lane 2, human peripheral blood
ulated T cells; lane 6, LPS-stimulated B cells; lane 7, H2O; lanes 8 to
he linearity of the experiments. Controls without reverse transcriptase
74 digested by HaeIII.timulate
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411EARLY STEPS OF REPLICATION OF Mo-MLVhis result could be explained by the dependence of the
everse transcription process on deoxynucleotide pool
izes and the state of cellular activation. Quiescent cells
ave been shown to have lower deoxynucleotide pool
FIG. 3. PCR experiments measuring different viral DNA species in
mplification, Gag1 and Gag2 primers were used to detect viral DNA as
iddle of the reverse transcription process (344 bp). The U3-Gag3 prim
as amplified by Csf1 and Csf2 primers to verify cell number counts (12
anes 4 and 5, Activated T and B cells; lane 7, molecular weight marker
ilutions of PN2 plasmid containing 102 to 105 copies of viral DNA, all
FIG. 4. Densitometric measurements in PCR experiments. Densitome
alue obtained with the LPS activated B lymphocytes. The rate of revers
as the same with Gag1/Gag2 primers and U3/Gag3 primers, show
uiescent T lymphocytes showed that reverse transcription is abortiveizes than activated cells have (Gao, 1993a; Perno, 1989).
onsequently, quiescent B cells can support completion
f viral DNA synthesis, but only inefficiently, compared to
timulated lymphocytes.
cent and stimulated lymphocytes after infection with Mo-MLV. PCR
s the Gag-containing minus strand was synthesized and to detect the
tected nearly full length or full length viral DNA (750 bp). Cellular DNA
Lane 1, uninfected cells; lane 2 and 3, quiescent T and B lymphocytes;
digested by HaeIII; lane 6, negative control (H2O); lanes 8 to 11, serial
uantification of the number of copies per sample.
ues for PCR products were calculated in relation to the 100% reference
ription of Moloney Murine Leukemia Virus in quiescent B lymphocytes
t reverse transcription is completed in this cell type. The results for
se cells.quies
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412 PIE´RONI ET AL.Moreover, the difference in the ability of quiescent T
nd B lymphocytes to sustain reverse transcription of
o-MLV suggested that a cellular factor allowed reverse
ranscription to proceed in quiescent B cells, but not in
uiescent T cells. Since cellular deoxynucleotide synthe-
is has been shown to be a limiting factor for reverse
ranscription in several models of retroviral infection, we
ypothesized that dNTP pool size was sufficient in qui-
scent B lymphocytes, but not in quiescent T cells for
ompletion of the reverse transcription. To test this hy-
othesis, we investigated reverse transcription after ad-
ition of exogenous nucleosides, precursors of cellular
ucleotides, in the culture medium of quiescent T and B
ymphocytes.
The addition of exogenous nucleosides resulted in the
estoration of reverse transcription in quiescent T cells,
ithout inducing cell cycling, as previously shown (Gou-
aouic, 1994; O’Brien, 1994). The increase in viral DNA
ranscripts in quiescent B cells was less important, but at
FIG. 5. Cell viability of resting T and B lymphocytes in the pres
9-deoxyadenosin, 29-deoxycytidine and thymidine). At a final concentr
FIG. 6. Effects of exogenous nucleosides on reverse in quiescent T an
NA (750 bp). Amplification of cellular DNA by Csf1 and Csf2 primers
, quiescent T lymphocytes supplemented with 0, 2 and 4 mM of nucl
mM of nucleosides; M, molecular weight marker FX174 digested by
lasmid containing 102 to 105 copies of viral DNA, allowing quantifica
ranscription or Lanes 9 to 12, dilutions of a cellular fraction (LPS-stimul
rom 0.1 to 1 mg and allowing the verification of the linearity of the expigh concentrations of nucleosides (4 mM) cell viability
as affected in these cells. The effect of nucleosides on
uiescent T cells is in agreement with previous reports.
ndeed, it has been shown that the addition of exoge-
ous nucleosides in the culture medium of quiescent
ells induced the completion of reverse transcription of
o-MLV in G0-arrested fibroblasts (Goulaouic, 1994) and
he acceleration of the reverse transcription rate of HIV-1
n mononuclear phagocytes (O’Brien, 1994). Furthermore,
t has been shown that an increase in dNTP levels of
uiescent cells was associated with an increase in lev-
ls and in length of HIV-1 reverse transcripts (Gao,
993a). The impairment of reverse transcription at low
oncentrations of endogenous dNTPs was confirmed by
sing hydroxyurea in the culture medium of activated
ells. Hydroxyurea is an inhibitor of the ribonucleotide
eductase responsible for the reduction of ribonucleotide
iphosphates to their corresponding deoxyribonucleo-
ide diphosphates and then induces a decrease in dNTP
f increasing concentrations of four nucleosides(29-deoxyguanosine,
f 4 mM, the viability of B was lower than that of T lymphocytes.
phocytes. The U3-Gag3 primers detect nearly full length or entire viral
ed to verify cell numbers (124 bp). Lane 1, uninfected cells; lanes 2 to
; lanes 5 to 7, quiescent B lymphocytes supplemented with 0, 2, and
; lane 8, negative control (H2O); Lanes 9 to 12, serial dilutions of PN2
the number of copies per sample, for detection of the end of reverse
cells) corresponding to known quantities of total nucleic acids, ranging
ts designed to permit detection of the cellular GM-CSF gene.ence o
ation od B lym
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413EARLY STEPS OF REPLICATION OF Mo-MLVools (Reichard, 1988). At low concentrations of endog-
nous dNTPs, induced by hydroxyurea treatment, sev-
ral authors have demonstrated an inhibition of the re-
erse transcription of Mo-MLV (Goulaouic, 1994) or HIV-1
Gao, 1993a, 1993b; Meyerhans, 1994; Lori, 1994).
In our experiments, quiescent T lymphocytes cannot
upport reverse transcription of Mo-MLV until they are
upplemented by exogenous nucleosides restoring suf-
icient dNTP levels. This result strongly suggests that
uiescent T lymphocytes have less available dNTPs than
uiescent B lymphocytes and can explain the difference
n the ability of quiescent T and B lymphocytes to sustain
everse transcription of Mo-MLV.
MATERIAL AND METHODS
ells and virus
Peripheral blood was obtained from 8-week-old male
wiss mice by intracardiac puncture. Peripheral blood
ymphocytes (PBL) were isolated by centrifugation over
FIG. 7. Densitometric measurements in PCR experiments. Densitome
alue obtained with LPS-stimulated B lymphocytes. The number of vira
esoxynucleosides rose to 55% of that observed in stimulated B cells. In
f viral copies was 25% of that detected in stimulated B cells.icoll-Paque (Pharmacia) and B-cell and T-cell enriched
ractions were obtained by the procedure of Handwerger
nd Schwartz (Handwerger, 1974). PBL were filtered
hrough nylon wool columns, separated by passage
hrough these columns, and nonadherent and adherent
ells were pelleted, resuspended, and counted. Cell vi-
bility was determined by trypan-blue dye exclusion and
he relative numbers of T and B lymphocytes in the
dherent and nonadherent fractions were assayed by
luorescence-activated cell sorting, using anti-CD3 and
nti-B220 antibodies (Caltag Laboratories).
Quiescent lymphocytes were cultured at a density of
06 cells per milliliter in RPMI 1640 medium supple-
ented with 10% fetal calf serum, 1% nonessential amino
cids, 0.4 mM glutamine, 100 U/ml penicillin, 0.25 mg/ml
mphotericin B, and 0.1 mg/ml streptomycin. Stimulated
ymphocytes were cultured under the same conditions,
nd for 3 days before infection, T and B cells were
timulated with 10 mg/ml PHA and 10 mg/ml Lipopoly-
accharide (LPS, Sigma), respectively, in the presence of
.10-5M 2 mercaptoethanol (Gibco).
es for PCR products were calculated in relation to the 100% reference
copies detected in resting T lymphocytes supplemented with 4 mM of
g B lymphocytes supplemented with 4 mM of nucleosides, the numbertric valu
l DNA
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TABLE 2
414 PIE´RONI ET AL.Mo-MLV was produced by chronically infected A9
ells. These cells were derived from NIH/3T3 cells by
o-MLV genome transfection into NIH/3T3 DNA and
ere maintained in Dulbecco’s modified Eagle medium
Gibco) supplemented with 5% fetal calf serum, 0.1 mg/ml
treptomycin, and 100U/ml penicillin. A9 cells produced
titer of approximately 106 Mo-MLV per milliliter.
PBL were infected at 37°C for 2 h at a multiplicity of
nfection of 0.1 in the presence of 5 mg/ml polybrene.
ells were then washed twice in phosphate-buffered
aline (PBS) to remove residual viral particles that had
ot entered the cells. For RT-PCR experiments, cells
ere vigourosly trypsinized before PBS washes, to en-
ure the complete removal of all surface viral particles. A
egative control for viral entry consisting of human lym-
hocytes was cultured under the same conditions as the
urine lymphocytes and infected with A9 cell superna-
ant. In uninfected cells, A9 cell supernatant was re-
laced by medium. Infected and control cultures were
ncubated with fresh medium at 37°C under 5% CO2.
In experiments with exogenous nucleotides, unstimu-
ated lymphocytes were infected for 2 h and washed
wice in PBS. The nucleosides, 29-deoxyguanosine, 29-
eoxyadenosine, 29-deoxycytidine, and thymidine
Sigma) were then added at a final concentration of 2 and
mM in fresh culture medium. Twenty-four hours later,
he toxicity of these nucleosides was evaluated by
rypan-blue dye exclusion and nucleic acids were ex-
racted.
ell cycle analysis
The position in the cell cycle was determined in qui-
scent cells, with and without supplementation with ex-
genous nucleosides and in activated cells. The cells
nderwent two washes in PBS, cold ethanol fixation, and
0 mg/ml RNAse H treatment, and their position in the
ell cycle was determined by fluorescence-activated cell
orting, using 100 mg/ml propidium iodide.
hymidine incorporation assay
The level of DNA synthesis was monitored by measur-
ng [3H]thymidine incorporation into quiescent T and B
PCR Primers Used in This Study (Name, Orienta
Name Orientation Sequence (59
Gag 1
Gag 2
Sense
Antisense
CGATCGTTTTGGA
GTCTTACCGGTTG
Gag 1
Gag 4
Sense
Antisense
CGATCGTTTTGGA
TTCGGTCCCAAAC
U3
Gag 3
Sense
Antisense
ACCTGTAGGTTTG
TAAGTTGCTGGCC
Csf 1
Csf 2
Sense
Antisense
GGGCATTGTGGT
CCAACGTGACAGymphocytes, as described by Cheung et al. Unstimu-
ated lymphocytes were plated on 12-wells tissue culture
ishes at a density of 106 cells per milliliter pulsed with
3H]thymidine (4 mCi/ml) for 3 and 5 days of culture,
arvested, cytospun, and fixed on slides with 4% buff-
red formol saline (Cheung, 1992).
The slides were immersed in Kodak NTB2 nuclear
rack emulsion (NTB2, Kodak) and placed in a light-tight
ox at 4°C. After an exposure period of 8 days, slides
ere developed by a standard procedure using Kodak
ektol developer (3 min/16°C) and 30% sodium thiosul-
ate as fixative (5 min/16°C), according to the manufac-
urer’s instructions.
After drying, slides were stained with Mayer’s Hema-
oxylin. The nucleus of the cells that incorporated [3H]thy-
idine exhibited silver grains. The percentage of such
ells was determined by counting 1000 cells under 1003
agnification.
ucleic acid extraction
For RT-PCR, nucleic acids were extracted from cul-
ures 1.5 h after infection, and for PCR, 24 h. For purifi-
ation before RT-PCR and PCR, cells from control and
nfected cultures were washed twice in PBS or trypsin to
emove residual viral particles adsorbed on the cell sur-
ace, lysed overnight by 100 mg/ml proteinase K (Boehr-
nger-Mannheim) in SDS lysis buffer at 42°C, extracted
ith phenol chloroform, and precipitated with ethanol.
he total nucleic acids resulting from this purification
ere used for PCR amplification or RT-PCR.
T-PCR
Ten-microgram samples of the total nucleic acids ex-
racted from infected or control cells were digested with
NAse-free DNAse (1 U) for 45 min in the presence of
NAsine, heated at 100°C for 5 min and placed on ice.
amples were divided into two, each half being placed in
separate tube, one for the control without reverse
ranscriptase and the other for reverse transcription as-
ay. cDNA templates were generated by AMV-reverse
ranscriptase, using minus strand primer (Gag2, 8.3 mM)
n a 30-ml reaction mixture containing 0.5 mM of each
equence, Size, and Localization of Fragments)
Size (bp) Localization
TGG
TGC 344 Gag gene
TGG
AGC 121 Gag fragment RT-PCR
CT
TAG 750 End of RT
GCC
TCA 124 Cellular GM-CSF genetion, S
3 39)
CTCTT
GAAAT
CTCTT
CGAA
GCAAG
AGCT
CTACA
GCATG
desoxyribonucleotide, RNAsine in the buffer of the man-
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415EARLY STEPS OF REPLICATION OF Mo-MLVfacturer (Promega). One-tenth of the reaction product
as submitted to a conventional PCR, as described be-
ow, using Gag1 and Gag4 primers.
CR amplification
One-microgram samples of total nucleic acids under-
ent repeated rounds of amplification (25 to 35 cycles) in
50-ml reaction mixture containing reaction buffer, 1 mM
f each desoxyribonucleotide and 0.7 units Thermus
quaticus DNA polymerase (Perkin–Elmer). Each cycle
omprised 1 min of denaturation (94°C), 1 min of anneal-
ng (65°C), and 30 s of extension (75°C) for short frag-
ents or 2 min for large fragments. PN2 plasmid (Eglitis,
985) containing the Mo-MLV genome was used as a
tandard for viral DNA amplification. After amplification,
0 ml of each sample was resolved on a 8% polyacryl-
mide gel and stained with ethidium bromide. Each band
as quantified by densitometric analysis, using a Bio-
rofil V5.0 scanner. Control PCR experiments with GM-
SF primers (Miyatake, 1985) were used to correct the
ensitometric results for each sample. The different
teps in reverse transcription steps were detected using
wo pairs of primers (Genset), specified in Table 2, as
reviously described (Zack, 1990).
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